INTRODUCTION
first mapped the geology of the Monte Cristo Range in reconnaissance at a scale of 1:125,000, and this map, including slight additions, was used by Albers and Stewart (1972) on a 1:250,000-scale map of Esmeralda County. Ferguson (1928) published a geologic map of the Gilbert district, and Ferguson and Muller (1949, fig. 10 ) published a map of part of the western Monte Cristo Range. More recently, Moore (1981) mapped and described an area in the southern part of the range, and Hambrick (1984) mapped an area in the southwestern part of the range. Phariss (1974) and Maldonado (1984) mapped parts of Lone Mountain in the southeastern part of the map area. Speed and Cogbill (1979) and Speed (1981 Speed ( , 1984 mapped the geology of areas in the western part of the map area and in areas to the west and northwest of the map area. Geologic maps adjacent to the map area are by Whitebread and Hardyman (1987) to the northeast, Bonham and Garside (1979) to the east, Robinson and others (1976) to the southwest, and Molinari (1984a,b) to the north. The map and figures presented here incorporate information from Ferguson (1928) , Ferguson and MpHer (1949, fig. 10 ), Phariss (1974) , Moore (1981) , Hambrick (1984) , Maldonado (1984) , R.C. Speed (written commun., 1985) , D.H. Whitebread (written commun., 1986 ), D.A. John (written commun., 1986 , and our own mapping from 1982 to 1985 ( fig. 1 ). Our mapping was part of the Tonopah 1° by 2° quadrangle project of the Conterminous United States Mineral Appraisal Program (John and others, 1991) . Albers and Stewart (1972) give a summary of the mineral deposits in the Monte Cristo Range and adjacent areas, and specific information on some aspects of these deposits is giv.en by Ferguson (1928) , Sandy (1965) , Nash and others (1985) , and Orris and Kleinhampl U986). During the late 1930's and early 1990's, two open-pit gold-silver mines (McLean and Boss Mines) were active in the area (The Nevada Mineral Industry, 1987; Ehni, 1991) .
PRE-TERTIARY SEDIMENTARY AND VOLCANIC ROCKS
Pre-Tertiary sedimentary and volcanic rocks are exposed in small-to moderate-size outcrops across the map area. They are divided into six distinctive lithologic and structural assemblages. The relations among assemblages are not always evident within the map area because outcrops are discontinuous, but relations generally are known from outcrops outside of the map area or from regional relations. The assemblages, from lower to higher structural levels, are (1) Cordilleran miogeoclinal strata, (2) Roberts Mountains allc chthon, (3) parautochthonous cover of the Roberts Mountains allochthon, (4) serpentinite melange, (5) Golconda allochthon, and (6) Gold Range terrane of S"berling (1991), which is equivalent to Sonomia of Speed (1984) .
Cordilleran miogeoclinal strata crop out on Lone Mountain in the southeastern part of the mro area. They consist of the Late Proterozoic and Lower Cambrian Reed Dolomite and the conformably(?) underlying Wyman Formation. These formations consist mainly of shallow-water shelf strata that are the oldest part of the Late Proterozoic and early to middle Paleozoic Cordilleran miogeocline in Nevada (Stewart, 1980) . Younger strata of the miogeocline are not exposed in the map area, but elsewhere in Nevada the miogeocline contains strata as young as Devonian.
Siliceous and volcanic rocks of Cambrian to Devonian age (D sv, D g), assigned here to the Roberts Mountains allochthon, are fairly widely exposed in the Monte Cristo Range and Candelaria Fills, but nowhere in the map area are they in contact wfth rocks of the Cordilleran miogeocline. Regionally, tr-sy form a major allochthon that structurally overlies rocks of the Cordilleran miogeocline, although some uncertainty exists (see discussion by Stewart, 1980) about how closely these rocks in the Monte Cristo Range and Candelaria Hills are related to rocks of the Roberts Mountains allochthon in northern Nevada, where the allochthon was first recognized. The rocks assigned to the Roberts Mountains allochthon in the Monte Cristo Range area consist mostly of moderately deep water to deep-water radiolarian chert, graptolitic shale, argillite, s'Ustone, very fine grained sandstone, fine-to coarse-grained quartzite, and limestone. Volcanic rocks are present in the Candelaria Hills, and a major unit of greenstone breccia (D g) is mapped separately on the southwest side of the Monte Cristo Range. Based on regional relations, emplacement of the Roberts Mountains allochthon is considered to be Late Devonian or Early Mississippian in age (Stewart, 1980) . Parautochthonous cover rocks of the Roberts Mountains allochthon consist of thin units of Mississippian and Permian strata and thick units of Triassio strata. The thin Mississippian carbonate rocks (Me) appear to lie unconformably on siliceous and volcanic rocks of the Roberts Mountains allochthon in the Candelaria Hills (Speed, 1984) , but, in the Monte Cristo Range, the contact with underlying silicious and volcanic rocks appears to be everywhere a low-angle fault (apparently a thrust). The thin Permian strata consist of conglomerate, calcarenite, and sandstone of the Diablo Formation (Pd). The Lower Triassic Candelaria Formation ("Re) conformably(?) overlies the Diablo Formation in the Candelaria Hills west of the map area and crops out in the map area only in the easternmost part of the Candelaria Hills. Where fully exposed in the Candelaria Hills west of the map area, the Candelaria Formation is more than 1 km thick and consists of shallow-water marl, mudstone, chert-grain sandstone, and limestone in its lower part and an overlying, coarsening-upward sequence of mudstone and volcaniclastic turbidite (Speed, 1977b; 1984) . The Candelaria Formation is interpreted to represent deposition in a deepening basin during encroachment of a volcanic arc terrane (Speed, 1977b; 1984) .
Serpentinite melange forms a narrow band of outcrops across the Candelaria Hills, mostly west of the map area. The only outcrops in the map area are present in the easternmost part of the Candelaria Hills. The melange in the map area consists of serpentinite and tectonically intercalated slate (Mzfts), but elsewhere consists of blocks of limestone, bedded chert, diabase, foliated siliceous volcanic rocks, sedimentary breccia, vein quartz clasts, and quartzite in a serpentinite matrix (Speed, 1984) . Blocks in the melange range in age from Mississippian to Early Triassic (Speed, 1984) . In the Candelaria Hills, the melange lies in a thin thrust plate between the Candelaria Formation and the Golconda allochthon. Speed (1984) interprets the serpentinite melange as a tectonic assemblage that forms the base of the Golconda allochthon. According to Speed (1984) the origin of the serpentinite is problematical and could be diapiric or related to accretion of oceanic crust.
The Golconda allochthon is represented in the map area by outcrops of the Havallah sequence (Ph) in the Coaldale and Gilbert 7 1/2' quadrangles ( fig. 2 ). In these quadrangles, dated rocks of the Havallah sequence are Pennsylvanian in age, but in the Candelaria Hills west of the map area the Havallah sequence ranges in age from Mississippian to Permian (Speed, 1984) . The Havallah sequence consists mostly of siltstone, phyllite, and minor chert-grain sandstone in the map area, but in the Candelaria Hills it is a more diverse assemblage of biogenic chert, hemipelagic chert and pelite, terrigenous and calcareous turbidite, and mafic volcanic rocks that are interpreted as having a deepwater origin (Speed, 1984) . A unit of sedimentary breccia (Mzfts) in the Candelaria Hills is of unknown affinity, but may also be part of the Golconda allochthon. According to Speed (1984) , the Golconda allochthon was emplaced during the Sonoma orogeny. He dates this orogeny and the emplacement of the Golconda allochthon as Early Triassic in age based on the interpreted encroachment of a volcanic arc and related tectonic activity during deposition of the Lower Triassic Candelaria Formation.
The structurally highest Paleozoic rocks in the map area are assigned to the Permian Mina Formation of Speed (1977a) , part of the Gold Range terrane of Silberling (1991) , which is also called Sonomia by Speed (1984) . These rocks are present in isolated outcrops in the northern part of the Monte Cristo Range and may have been displaced into this position along the proposed Mesozoic right-lateral Excelsior Fault zone described below. The Mina Formation (Pm) consists of chert, volcaniclastic arenite, and argillite, probably deposited near a volcanic arc (Speed, 1977b; 1984) and structurally emplaced during the Early Triassic Sonoma orogeny (Speed, 1984) .
GRANITIC ROCKS
Four granitic bodies crop out in the map area (John, 1987; John and Robinson, 1989) . Two of these are considered to be earliest Jurassic in age: (1) the granitic rocks of the Gilbert district (Jgg) consisting of porphyritic biotite-hornblende granodiorite or granite and dated on the basis of a K-Ar alteration age (no. 14, table 1) and (2) the Crow Springs pluton (Jcs) consisting of coarsely porphyritic biotite-hornblende granodiorite or quartz monzodiorite and dated on the basis of a hornblende K-Ar age (no. 15, table 1) and a Rb-Sr whole-rock age (John and Robinson, 1989) . These two granitic bodies crop out, respectively, in the Gilbert and Crow Springs 7 1/2' quadrangles. The Lone Mountain pluton in the southeastern part of the quadrangle is the largest pluton in the map area. This body is Late Cretaceous in age based on museovite and biotite K-Ar ages (Silberman and others, 1975; Bonham and Garside, 1979, table 4 ) and a Rb-Sr wholerock age (John and Robinson, 1989) , all from east of the map area. The Lone Mountain pluton consists of sparsely porphyritic, foliated biotite granite and garnetmuscovite-biotite granite. Finally, a small area of porphyritic granitic rock that has a Late Cretaceous K-Ar museovite alteration age (no. 13, table 1) crops out in the easternmost part of the Candelaria Hills in the Rock Hill 7 1/2' quadrangle.
TERTIARY VOLCANIC AND SEDIMEN-TARY ROCKS
Tertiary volcanic and sedimentary rocks form most of the bedrock outcrops in the Monte Cristo Range. These rocks can be divided into six major sequences or units ( fig. 3 ): (1) Oligocene and Miocene silicic ashflow tuffs (23 to 29 Ma); (2) andesites, dacite, tuff, and associated sedimentary and intrusive rocks of the Blair Junction sequence (15 to 22 Ma); (3) the sedimentary rocks of McLeans; (4) the Gilbert Andesite (15 Ma); (5) the Esmeralda Formation (11 to 13 Ma); and (6) rhyolite and basalt (7 Ma).
Oligocene or Miocene silicic ash-flow tuffs (23 to 29 Ma) are present in scattered outcrops throughout the Monte Cristo Range area. In most of the range, these tuffs are assigned to the tuff of Castle Peak (Tcp). These rocks were originally referred to as the Castle Peak tuff unit by Moore (1981) for exposures at Castle Peak (Devils Gate 7 1/2' quadrangle) in the southern part of the Monte Cristo Range. This unit name is used here, in a slightly modified form, to describe a sequence of rhyolitic tuffs. Mapping or correlation of individual ash flows within the tuff of Castle Peak is difficult because of argillic alteration, discontinuous outcrops, and structural complexities, and we did not attempt to subdivide the unit in our mapping. Moore (1981) divided his Castle Peak tuff unit into three subunits, and Hambrick (1984) divided what she called the "Castle Peak volcanic sequence" into four subunits. They both include in their Castle Peak units not only rocks that we map as our tuff of Castle Peak, but other rocks that we map as the tuff unit of the Blair Junction sequence. As we use the name here, the tuff of Castle Peak is a composite unit of several petrographically distinct, but here undivided, individual ash-flow tuffs.
Other Oligocene or Miocene silicic ash-flow tuffs are recognized elsewhere in the Monte Cristo Range area. In the northwestern part of the range, two ashflow units are recognized: (1) a lower unnamed tuff (Tt) and (2) the tuff of Summit Spring (Tss). The tuff of Summit Spring is named for Summit Spring located north of the map area in the Eddyville 7 1/2' quadrangle, where the unit crops out fairly extensively. In the southwestern part of the map area, small outcrops of tuff are assigned to a sequence of tuffs that is widely exposed to the south in the adjacent Rhyolite Ridge quadrangle (Robinson and others, 1976; Robinson and Stewart, 1984) . In the northeastern part of the map area, other tuffs are assigned to several informally named units that are recognized more extensively to the northeast of the map area (Whitebread and Hardyman, 1987) . Each of the four areas of Oligocene and Miocene silicic ash-flow tuffs (central, northwestern, southwestern, and northeastern parts of the Monte Cristo Range) appear to contain different sequences of tuffs that are not correlative with each other, although more work is needed to confirm this.
The name "Blair Junction sequence" is used here to identify a sequence of andesite and dacite flows and shallow intrusions. The middle part of the sequence contains a tuff unit. Hambrick (1984) used the name "Blair Junction volcanic sequence" for some of the same rocks that we include as part of the Blair Junction sequence here, but, in addition, Hambrick used the name "Coaldale volcanic sequence" for rocks that we also include in our Blair Junction sequence. The sequence is not the same as the Blair Junction sequence of Moore (1981) , who used the name to describe part of the Esmeralda Formation in the Blair Junction 7 1/2' quadrangle. The Blair Junction sequence used here overlies the Oligocene or Miocene silicic ash-flow tuffs. It includes three major units: the upper and lower units are composed of andesite, dacite, and associated sedimentary and intrusive rocks, and the (medial) tuff unit is composed of lithic-and pumice-rich, vitric, nonwelded, pyroclastic tuff. The lower unit is 22.2 Ma, the tuff unit is 16.6 Ma, and the upper unit is 15.7 Ma in age (nos. 6, 7, and 11, table 1; fig. 3 ). This dating indicates that the Blair Junction sequence was deposited over a 6.5-m.y. time range. This age span and the petrographic variety of the rocks in the Blair Junction sequence (see Description of Mao Units) suggest that the sequence probably contains rockf derived from diverse volcanic sources.
Silicic shallow intrusions and flow domes ranging in age from about 18 to 20 Ma occur in a t^lt that extends south-southeastward across the northern part of the Monte Cristo Range and in isolated outcrops elsewhere in the map area; The age of these rocks is younger than dated rocks from the lower unit of the Blair Junction sequence and older than the dated tuff unit of the sequence. These silicic rocks consist of rhyolite (Tor), porphyritic rhyolite (Tpr), porphyritic dacite (Td), porphyritic dacite tuff breccia (Tdt), rhyolitic to dacitic(?) tuff breccia (Trb), and dacite (Tda).
The sedimentary rocks of McLeans, named for McLeans in the Devils Gate 7 1/2' quadrangle, are generally less than 30 m thick but extend throughout much of the Monte Cristo Range. The unit, which consists of siltstone, shale, very fine grained sandstone, and abundant diatomite, forms a useful marker that separates the Blair Junction sequence below f-om the Gilbert Andesite above.
The Gilbert Andesite is a widespread and locally thick unit in the Monte Cristo Range. It forms massive resistant outcrops capping many of the highest hills in the Monte Cristo Range. As originally described by Ferguson and others (1953) , the Gilbert A ndesite constitutes most of the andesitic rocks in the Monte Cristo Range (see discussion by Moore, 1981) . We here stratigraphically restrict the unit to tr<? most conspicuous and widespread andesite in the Monte Cristo Range. As so revised, the Gilbert Andesite does not include andesites that we have reassigned to the Blair Junction sequence (see above) and were previously included in the Gilbert Andesite by Ferguson and others (1953) . The Gilbert Andesite consists of ande.'ite and trachyandesite lava flows and volcanic breccia (lahars and flow breccia) that commonly contain greer-weathering clinopyroxene phenocrysts. It has been dated isotopically as about 15 Ma in age (nos. 4 and 5, table 1).
In the map area, the Esmeralda Formation i« widely exposed south of the Monte Cristo Range, where, locally, it has been divided into 11 lithic units. In the region south of the map area, the Esmeralda Formation is also widespread, and isotopic ages on tuffs in the formation range from about 11 to 13 Ma (Stewart and Diamond, 1990) . The Esmeralda Formation in and near the southwestern part of the map area is about 1,300 m thick and consists of siltstone and porcclaneous siltstone, sandstone, clast-and matrix-supported conglomerate, carbonaceous shale, lignite, coars? volcanic breccia, and tuff (Stewart, 1989) . The northernmost extent of the Esmeralda Formation in the m**o area is uncertain. It may have originally extended completely across the range and subsequently was eroded, or the southern part of the range may have b».en the northern margin of its depositional basin. The undivided sedimentary rocks unit (Tsu) in the northern part of the range lithologically resembles the Esmeralda Formation and is tentatively considered to include rocks temporally equivalent to the sedimentary rocks of McLeans, as well as the Esmeralda Formation. In this interpretation, the normally intervening Gilbert Andesite must pinch out northward in an area of Quaternary cover south of outcrops of the undivided sedimentary rocks unit.
A belt of rhyolite flow domes (Tr) and associated rhyolite breccia (Tsr) and sedimentary rocks (Ts) extends north-northeastward along the east side of the Monte Cristo Range. A K-Ar date (Silberman and others, 1975) on black obsidian (apache tears) from one of the lava domes is 7.2 Ma, and most of the domes are considered to be similar in age based on their similar lithologies and close spatial distribution. Pyroclastic and sedimentary deposits derived from these lava domes constitute units Ts and Tsr.
Basalt flows (Tb) and intercalated sandstone and conglomerate (Tbs) are extensively exposed in the northern part of the map area. The southern outcrops of these units form a conspicuous south-southwest-trending belt of nearly continuous exposures that approximately follow the orientation of, but is directly south of, the belt of silicic intrusive rocks (Tor, Tpr, Td, Tdt, Trb, Tda). A K-Ar date of 7.2 Ma (see no.l, table 1, for exact location) was obtained from a basalt flow in unit Tb in the northeastern part of the map area. This dated basalt is relatively unfaulted, yet lies above sections of basalt flows and intercalated sedimentary rocks (also included within unit Tb) that are greatly different stratigraphically on either side of a northwest-trending fault near the locality of the dated basalt flow. These relations indicate that the fault was active after the deposition of the sections of basalt flows and sedimentary rocks, but before the deposition of the capping 7.2-Ma basalt flow.
MESOZOIC AND CENOZOIC EXCELSIOR FAULT ZONE AND RELATED LINEA-MENTS
A major east-to east-southeast-trending fault zone, the Excelsior Fault zone, has been proposed by Stewart (1985) to cut across the northern part of the Monte Cristo Range (fig. 4) . The presence of this fault zone is suggested by a poorly defined to well-defined zone of faults that cuts Cenozoic and older rocks extending from west of the Monte Cristo Range into the northwestern part of the map area. The fault zone marks an apparent disruption in the distribution of Paleozoic and lower Mesozoic rocks that is interpreted by Stewart (1985) as due to 45 to 55 km of rightlateral displacement. Major movement on the Excelsior Fault zone is considered to be late Mesozoic in age because in areas outside of the map area the Lower and Middle Jurassic (and perhaps younger) Dunlap Formation appears to be offset by the fault zone, whereas mid-Cretaceous plutons are not. Local reactivation of the faults in Cenozoic time accounts for the offset of Cenozoic rocks (Stewart, 1985) .
In Speed (1977a) . The presence of the fault zone in the northwesternmost part of the range is suggested by several poorfy defined zones of largely concealed east-to east-southeast-trending faults. In the main part of the Monte Cristo Range, faults parallel to the inferred Excelsior fault zone are sparse or absent. The distribution of Cenozoic rocks, however, suggests a major structural feature parallel or subparallel to the inferred Excelsior Fault zone. The most obvious pattern that suggests a link with the Excelsior Fault zone is the distribution of basalt flows (Tb) that trend southeast across the northern part of the Monte Cristo Range at a slight angle to, and diverging to the south from, the inferred position of the Excelsior Fault zone ( fig. 4 ). Rhyolitic rocks (Tor, Tpr, Td, Trb, Tda, Tr) are also present in a broad zon<? parallel to the Excelsior Fault zone (Stewart, 1985 . In addition, the Gilbert Andesite (Tg) appears to terminate northward approximately at the Excelsior Fruit zone, and Miocene sedimentary rocks (Tsu) thicken northward across the inferred position of the fault zone.
POSSIBLE TERTIARY CALDERA STRUC-TURES
The arcuate shape of the Monte Cristo Range is suggestive of a possible volcanic structure, perhaps a caldera, but field evidence is inconclusive. The presence of large exotic blocks, some tens of meters across, of pre-Tertiary rocks or of Tertiary tuffs embedded within the upper Oligocene or lower Miocene tuff of Castle Peak ( fig. 4) is indicative of either pyroclastic or landslide blocks derived from nearby sources, conceivably the wall of a cauldron. On the other hand, the distribution of rhyolitic flows and intrusive rocks (Tor, Tpr, Td, Tdt, Trb, Tda) that are only a few million yean-younger than the tuff of Castle Peak do not define an arcuate or circular pattern as might be expected if they were intruded along the ring fracture of a caldera. Furthermore, the tuff of Castle Peak is composed c* at least four, and perhaps several more, petrographica'fy distinct and relatively thin ash-flows that appear to be outflow sheets rather than intracaldera fill. Perhaps further study of the distribution of the large blocks and details of the internal stratigraphy of the tuff of Castle Peak will reveal the presence of a caldera structure of late Oligocene to early Miocene age in the Morte Cristo Range, but present information is inconclusive.
A younger (early to middle Miocene) caldera structure is also possible in the Monte Cristo Range. Tb?. arcuate shape of the range is defined primarily by the distribution of the 15-Ma Gilbert Andesite. Perhaps the locally thick 16.6-Ma tuff unit of the Blair Junction sequence ( fig. 2 ) that underlies the Gilbert Andesite was derived from caldera-forming eruptions within the Monte Cristo Range, and the Gilbert Andesite was erupted along ring fractures of this caldera. The distribution of the Gilbert Andesite suggests three arcuate trends ( fig. 4 ), indicating that a volcanic center, if it existed, may have consisted of several overlapping calderas. Still, the evidence for this younger caldera or calderas is inconclusive.
LATE CENOZOIC UPLIFT
The higher elevation of the Monte Cristo Range relative to surrounding valleys appears to be due primarily to late Cenozoic domal uplift rather than to downdropping of surrounding blocks along basin-and-range normal faults. A structure contour map of the base of the Gilbert Andesite ( fig. 5) shows considerable relief, particulary in the eastern part of the range where a domal structure has over 2,300 ft (700 m) of relief. This relief is considered to be due to uplift that is related to the intrusion of igneous rocks, rather than to original topographic irregularities of the surface on which the the Gilbert Andesite was extruded. The Gilbert rests on a thin, widespread sedimentary unit (sedimentary rocks of McLeans) that represents lake deposits and presumably had little original topographic relief.
The conspicuous dome in the eastern part of the range most likely resulted from the intrusion of 7-Ma rhyolitic rocks that crop out along the east flank of, and in a few areas within, the domal structure. The latter rock type contains fish vertebrae, but no mollusks. The mollusk-bearing matrix has been retained in our collections. A single bivalve (clam) specimen is preserved as an internal mold. Size and general form of the meld are similar to that of the Genus Pisidium, a small freshwater bivalve of the Family Sphaeriidae commonly called fingernail clams.
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A single, incomplete, immature specimen is questionably assigned to the Genus Goniobasis. Sculpture on this specimen is similar to that of other Miocene and Pliocene species of Goniotasis reported from the western Un'ted States, for example Goniobasis tayhri (Gabb 
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